A unique multidrug-resistant clonal Trichophyton population distinct from Trichophyton mentagrophytes/Trichophyton interdigitale complex causing an ongoing alarming dermatophytosis outbreak in India: Genomic insights and resistance profile.
There has been a considerable upsurge of extensive, treatment recalcitrant, dermatophytosis presenting as tinea corporis and tinea cruris in India since the past few years. Genome analysis of Trichophytonspecies causing severe superficial dermatophytosis in North India confirmed a unique clade related to the T.mentagrophytes/interdigitale complex, seeming to belong to an early diverging clade of the complex. The Indian Trichophyton species genomes were highly related showing only up to 42 SNPs between any two isolates confirming their clonal origin. Other genetic approaches such as ITS sequencing and multigene phylogeny used in this study were contradictory or inconclusive to show the differentiation of these isolates from T. mentagrophytes/T. interdigitale. Remarkably, high rates of resistance to all three commonly used oral antifungals, i.e., 36% for terbinafine (MICs 4 to ≥32 mg/L), 39.5% for fluconazole (MIC range 32 to ≥64 mg/L) and griseofulvin (Geometric mean MIC ≥ 4 mg/L) were observed. Two important amino acid substitutions (Leu393Phe or Phe397Leu) leading to a terbinafine resistant phenotype were found in the squalene epoxidase protein of all tested terbinafine resistant isolates. All 20 examined genomes presented a high mobility group (HMG) domain transcription factor gene corresponding to mating type (+). Of these, three isolates also showed positivity for both alpha-box and HMG in the genome which might indicate hybridization or an incomplete sexual cycle. Therefore, we highlight the potential of this organism to rapidly spread alleles that might be driving antifungal resistance among its population. This new population of Trichophyton with high rates of in vitro antifungal resistance seems to be driving an ongoing outbreak of dermatophytosis in India. Our study highlights difficulties in identifying isolates from the Trichophyton mentagrophytes/interdigitale clade of the genus using currently available molecular tools. High resistance rates of terbinafine warrant further clinical studies to assess its utility in the treatment of dermatophytosis caused by this clonal strain.